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1.0 SCOPE 
This specification defines the environments which the , ayload will encounter | 
during ascent, orbital, and recovery operations; further, it establishes qualification 
and acceptance test requirements based on these criteria. Boost phase environments 


are based on the use of the Thorad. This document may be used as an intrinsic 


‘part of detail equipment specifications. 


1.1 Purpose oT 
a. To consolidate all pertinent environmental and test criteria. 
b. To establish qualification and acceptance test levels. 
C. To provide design reference to be used in optimizing reliability. 
d. To standardize requirements and tolerances such that repeat- 


ability may be achieved. 
1.2 Use 


This document may be used in conjunction with detail specification to 





specify requirements against which the elas shall be designed, qualified, 
and accepted. ; 
1.3 Application ee as 
Detail specifications may be combined with this document to specify 
design or test requirements. In these instances the following additional 


specific requirements shall be specified: 


a. Sequence of testing or a statement that such a sequence is 
unnecessary. | 

b. Acceptable performance limits before and after the test. 
Cc; Standards of acceptance for qualification. 

d. Arrangement and mode of operation. 

e. A statement as to whom should receive records and data. 
{ Specific locations of tex instrumentation. : 

g. Special tests and unusual test conditions. 

h. Location and orientation of components which are not to be 


qualified for the general payload usage. 








i; Design operating and shelf fe 


j. Location of points of comparison to determine resonances. ae 
k. Deviations to the general specification. ie 

1. Which of the tests herein shall be performed. 

Deviations . 

a. Requirements may be modified if it is shown that installations 


+ ee, 
protect equipments from existing environments. 


b. Requirements may be modified if it can be shown that equip- 
ment performance is not sensitive to certain phases of operation. 

com Requirements may be modified if an increase in severity of 
requirement will not result in increased weight and power. | 
Severity of Qualification Tests = 


The qualification tests specified herein are for qualifying equipment 


designed for use in the payload (Agena interface forward) only. They are 


not intended as acceptance tests suitable for verifying ‘manufacturing tht egrity. 





The test levels are theretore set sufficiently high to compe a ate: 


of combined environments during ‘testing, “normal variations’ ta manufacture 






and to verity design safety factors. 


1.6 


Definitions 
1.6.1 Component or Minor Subassembly . 

The lewest level of assembly of parts, arranged within 
one package that will permit »verformance of some prescribed function 
and which is easily removable as a self-contained functional unit. In 
general, items here defined as components are not disassemblable 
to a lower level by payload personnel. 
1.6.2 System 

An assembly which integrates the outputs of various com- 
ponents into a final prescribed function or group of functions. For 
the purposes of this specification, systems are divided into three 
groups by weight: 


a. 75 lbs. or less 


Pret ree 
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b. -—=—-76 Ibs. to 250 lbs. 
. c.:- ° Above 250 lbs... : 
1.6.3 Structure ~ } 
An assembly whose major function is the support of com- 
ponents and systems. 
1.6.4 ''Non-recoverable" is defined as any component, system, 
or structure which does not re-enter. . 
1.6.5 ''Payload System Complete" is defined as the spaceframe 
structures and all internal parts, with the exception of simulated 
batteries, pa achutes, retro rockets, and those live pyros not being 


tested, 


APPLICABLE DOCUMENTS 


2.1 The intent of the following documents shall form the basis of this 
specification. : ie 
2.1.1 LMSC 6117D, General Environmental Specification 





ie Ht ER? 


LMSC 675653, Satellite meointered Radiation Doses from” 
Trapped Particles 


2.2 Precedence of Specifications 

In the event of conflict between this specification and the detail 
specifications, the detail specifications shall take precedence. 
2.3 Conflict 

This document is not intended to conflict in any way with mandatory 


Federal Specifications. 


ENVIRONMENTAL CRITERIA 


Payload components, systems, and structures shall be designed to fulfill 


operation objectives in all of the fnllowing vhases, under maximum stresses 


predicted for these phases: 


a. Thorad Booster Phase 

b. Agena Burn Phase 
Orbital Flight 

d. Re-entry 






uk 
to atone 


The following stresses to be here defined are actual loads either measured 


or predicted. ae PS OD ray ate oe 
a. Shock 
b. Vibration 
c Acceleration 
d. Temperature 
ee 
° e. Pressure 


f. Radiation 
g. Humidity 
Handling equipment shall be designed such that stresses encountered 
in storage and test shall in no case exceed those defined in operational phases. 
3.1 Thorad Booster Phase 
3.1.1 Sinusoidal Vibration 


a. Complete Payload 


| Longitudinal — 
Freq. (cps). ae: 






15 - 20 
Lateral 
Freq. (cps) Level (g's) 
15 - 20 0.25 


Disturbance occurs at Thorad Burnout (T-200 seconds) 
b. Systems 
Systems receive inputs as shown in para. 3.1.1 a4. 
Resonances in the 15-29 cps range shall be avoided. 
c. Components - See 3.1.1 6b. - Components may have any 
orientation. 
3.1.2 Random Vibration 
a. Complete payload - 6 g's rms overall - all axes at Thorad 
{gnition and in transonic region, 
b. System resonances at all frequencies are excited sinu- 


soidally. 


Madan! 


c. Components (see. 3.1.2b.) - we 






3.1.3 Steady-State Acceleration - 
a. Complete Payload “a ' 4 
6 gts axial 
1g lateral 
At Thorad Burnout 
Components may have any orientation. See 3.1.1 a. 
3.1.4 Shock at the Agena/ Payload Interface 
a. Complete Payload ~: 
1. Thorad Ignition Phase 16g's longitudinal 
2 g's lateral 
2. Separation pyro event 
(Under investigation) ___._ g's - all axes 
3.1.5 Temoverature 
a. Complete Payload 


The following correlation cuEyee based ee predicted © 







skin temperatures for ten design. 
as a basis for ascent thermal “design These dati 
on the assumption tnat the payload skin outer surface has the 
emissivity of gold. Higher ascent temperatures are found 
in the +Z side of the payload during ascent. 
b. Internal Systems 
70°F + 30°F 
c. Components 
See 3.1.5 b. 
3.1.5 Pressure Static 
a. Complete Payload 
1. 0.4 - 0.6 psi differential at the payload Agena 
interface at launch. 
2. The absolute pressure during ascent is reduced 
from sea level to 25 mm Hg. in 90 seconds. A 


maximum pressure reduction rate of 15 mm Hg. 


a? —— 


NO eet . 


3. 


2 





‘per second occurs in the transonic region for a 


maximum duration of 30 seconds. 


b. Internal Systems . 

See 3.1.6 a. . 
c. Components 

See 3.1.6 a. 


3.1.7 Dynamic Pressure ~ 
a. Complete Payload 
Maximum dynamic pressure is 800 p.s.f. 
b. Internal Systems 
Not applicable 
c. Components 
Not applicable 
3.1.8 Radiation (Negligible) 
3.1.9 Humidity 
a. Payload Complete .__ 


os 
sR 





External surface — 
ex osure to relative humidity up to 100%. 
b. Internal Systems 
50% humidity maximum 
c. Components 
(See 3.1.9 b) 
Agena Burn Phase 
3.2.1 Sinusoidal Vibration 
Negligible 
3.2.2 Random Vibration 
Negligible 
3.2.3 Acceleration 


a. Complete Payload 
> g's axial 
1g lateral 
at Agena Shut Off 
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3.2.4 Shock at Agena/Payload Inter 
a. Payload Separation 7 
Pyrotechnic Event 
(Under investigation)__—all axes 
3.2.5 Pressure 
ip? 2 i aa Hg 
3.2.6 Temperature ; 


Note: All temperatures are decreasing after the 
Thorad Phase and are not critical. 


3.2.7 Radiation 
Negligible 
3.3 Orbital Flight 
All environmental stresses except temperature pressure and 
radiation are neplizible. | 


3.3.1 Temperature 








a. Complete Payload ee oer ie 
Maximum orbital skin iduipethioc's are ‘unifor: ee 
longitudinally,varying overall between 140°F and 220°F. 
Differentials on opposite ends of lateral axes are 150°F 
maximum. The temperatures are cyclic and a function 
of tne orogit. 
>. Liternal Systems 
The heat sink for internal systems shall be maintained 
at 35 + 30° F, thus providing an effective environment of 70 
+ 30°R. 
c. Components 


See 33.1 b. 


Los 
[<a 
is 


Pressure 
a. Complete Payload 

ig” mm Hg external 
b. Systems 

20 - 109 microns internally 
c. Components 


See 3.3.2 b. 









ee ae 
met ES 


3.3.3 Radiation . 
a. Complete Payload System ee er 
Electron dose of 1.6 x 10°? rads per day. ae 
Trapped particle dose of 2 x 10° rads per day. 
3.4 Re-entry (Recovery System only) 
3.4.1 Vibration 
Nezligivle 
* 3.4.2 Acceleration {Reference Figure 2) 
12.5 g's axial | 
5 gis istenat (concurrently for 35 seconds duration) 
* 3.4.3 Shock 
a. Air Recovery 
3 z's longitudinal (individually) 
3 g's lateral 


b. Separation pyrotechnic events (at the SRV interface) 


« 
one, 





ce LR me 
ar ord 





All axes 





to 
an 
b> 


Temperature (eference Figure i) 
125° max. inside recovery Capsule skin (at parachute de- 
nloyment). 

3.4.5 Pressure (xeference Figure 2) 


= -7 
a. De-orgit & Separation - 10 ne mm Hg-5x10 mm Hg 
5. Re-entry - 5 x 197! - 5. 6in Hg 


c. Recovery - 5.6 in Hg - 30.5 in Hg 


* ‘Sased ora fully loaded recover, system. 





4,0 TEST REQUIREMENTS 
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Recoverable units must endure non-recoverable stresses. If the non- 


recoverable stress is more severe than that specified for recoverable units, 


the non-recoverable stress shell apply. If a non-recoverable stress is 


omitted in the recoveravule schedule @ tests, the omitted stress shall auto- 


matically apply to tre recovercdle unit. 


4.1 


Vibration Tezting . 

a. Tne equipment sill be loaded and operated in accordance 

witn the equinsment qualificution test specification pria@ and gib- 
sequent to test ing. The specimen shall be inspected for damage and 
defects resultiig from vibration at the conclusion of test periods, 

as svecified in the equinment qualification specification. 

9. Resonances at frequencies other than tnose in the range from 


lo - 2) cos sho ll ve u.onitored and used to limit the input of tne 


snuker to accelerations such that individual component atek not 





iirthier dJesisn review. 
c. Tue test fixture sill ve viorated alone and tne resonant 
frequencies noted. Tie tixture shall be modified until all resonant 
frequencies are ajg07e 400 cos for small systems and components 
anid .99 cps for assemoplies Over 7) los. The equipment shall be 
secure! at its mounting voints to tue fixture and 1/4 - 1/2 g reso- 
nanee seurches of t2ae iinture-eq tioment combination snali pe con- 
ducted in all 3 axes. 
4. Ail secelerometer- specified shall be monitored to determine 
resonu ice Of tie units on wiich tuey are mounted. 

[rduced vivration along axes otner than those being excited 
principelly snell be meescred. 
e. Sinusoidai viorction shall ve applied separately along each 
of three mutuclly ,ervendicular axes at the amplitude values 


specifiea. The tert along eacn axis shell cove ist of a single sinu- 
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at a sweep rate of 3 minutes per octave to the highest frequency _ wen 


limit in not less than 25 minutes. All resonant frequencies shall 


be noted and recorded. __ . 

Resonant frequencies shall be determined by observation of 
increased acceleration amplitudes or displacements of equipment 
being tested. Specific dwell at resonance is not required. 

f. Input cross talk in normal axes shall not exceed 100% of the 
specified input. 

g. Input shall be applied as near as possible to the CG of the 
equipment being tested. Attachment points shall be monitored. 
n. Axes refer to vehicle axes. 


4.1.1 Sinusoidal Testing 
4.1.1.1 System Vibration 


a. Recoverable systems weighing 75 lbs or lead’ 


- Bon itudinal Axis. 


*-F, ae Sauces 







Prediency ca) Level 
5-15 0.5 inches peak to peak 
15 - 20 7.0 g's,0 - peak 
20 - 400 5.0 g's,0- peak... 
400 - 2000 _ 7.5 g's,Q - peak 
Lateral Axes 
Frequency (cps) Level 
11 - 2000 3.0 g's, 0-peak 


If specimen axis is not defined, longitudinal 


axis levels shall be used. 


b. Non-recoverable systems weighing 75 lbs or less 


Longitudinal Axis 


Frequency (cps) _ Level 
5-15 0.5 inches,peak-to-peak | E 
15 - 20 | 7.0 g's,0 - peak = 
20 - 400 | 5.0 g's,0 - peak : 
400 - 2000 7.5 g's,0 - peak F 





ne ay 


4.1.1.1 (Continued) —_ 






Lateral Axes 
Frequency (cps) . i. Level 


11 - 2000 _— ‘3.0 
c. Recoverable Systems weighing from 76 lbs. 
through 250 lbs. 


Long itudinal Axis 


Frequency (cps) Level - 
5-15 0.38 inches peak-to-peak 
15 - 20 4.0 g's,0 - peak 
20 - 400 3.0 g's,0 - peak 
400 - 2000 3.5 g's,0 - peak 
Lateral Axes 
Frequency (cps) Level (g's) 
11 - 2000 2.0 


d. Non-recoverable systems weighing from.76 lba.. 
through 250 lbs. 0-332 


: - wt oat pads ae 
Longitudinal Axis 






Frequency (cps) Level 
3-15 0.38 inches peak to peak 
13 - 20 4.0 g's,0 - peak 
20 - 400 3.0 g's,0 - peak 
400 - 2000 3.5 g's,0 - peak 
Lateral Axes 
Freguency (cps) Level (g's) 
11 - 2000 2.0 


e. Recoverable systems weighing more than 250 lbs. 
Longitudinal Axis 


Frequency (cps) Level 
a- 15 0. 38 inches peak to peak © 
15 - 20 4.0 g's,0 - peak 
20 - 400 3.0 g's,0 - peak 


400 - 2000 3.5 g's,0 - peak 





4.1.1.2 










spies ae 
. * Later 


Frequency (cps) 
11 - 2000 


al Axes 
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Level (g's) 
2.0 


f. Non-recoverable systems weighing more than 250 lbs, 
Longitudinal Axis 


Frequency (cps) 


5-15 

15 - 20 
20 - 400 
400 - 2000 


Level 

ae. 
0.18 inches peak to peak 
3.0 g's, 0 - peak 
1.5 g's, 0 - peak 
3.0 g's, 0 - peak 


Lateral Axes 


Frequency (cps) 
11 - 2000 


Structures Vibration 


a. Recoverable Structures 


Frequency (cps) 


490 - 2000 


 -sLongitadinal Axiss, : 


on tS tre ky 


Level (g's 0 - peak) 
1.0 





0.4 inches peak-to-peak 


5 g's 0 - peak 
10 g's 0 - peak 


Lateral Axes 


Frequency (cps) 
135 - 2000 


Level 
3.0 


b. Non-recoveranle Structures 


Longit udinal Axis 


Frequency (cps) 
a- 15 
15 - 400 
400 - 2000 


Lateral Axes 


Frequency (cps) 
15 - 2000 


Level 

0.4 inches peak to peak 
5 g's 0 - peak 

10 g's 0 - peak 


3 


Level 


3.0 


ae ee 






4.1.1.3 ‘Components and Minor Subassembly. Vibration - 
The component shall be hard-mounted on the 


vibration exciter. 


a. Recoverable Components - All axes 


Frequency (cps) Level 
a - 20 0.5 inches peak to peak 
15 - 20 , 7.0 g's 0 - peak 
20 - 400 5.0 g's 0 - peak 
400 - 2000 10.0 g's 0 - peak 


b. Non-Recoverable and Minor Subassembly. .. 
Componei.ts - £11 Axes 


Frequency (cps) Level 
3 - 20 0.5 inches peak to peak 
15 - 20 7.0 g's 0 - peak 


20 - 400 _ 5.0 g's 0 - peak . . 
400 = 2000 10,0 ¢ 
4.1.2 Random. Vibration 





The random vibration shall ve conducted in the frequency 
ranze of 2) - 2000 cps. Tne method may be either broad or narrow 
band. Tne equipment shall be vibrated for 180 seconds in each of 
the tnree mutually perpendicular axes at maximum level specified. 


Paragraphs 4.1 a, ¢, d, f, g and h shall apply. 


4.1.2.1 System Vibration 
a. Recoverable systems weighing 75 lbs. or less 


Overall 
2 Acceleration 
Frequency Range (cps) Density (g /cps) (g's RMS} 
20 - 400 0.05 
400 - 2009 . 0.12 14.5 
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b. Non- recoverable sy stems weighing 75 lbs, orless 
' Overall — 
2 Acceleration 
Frequency Range (cps) Density (g /cps) (g's RMS.) 
20 - 400 0.05 
400 - 2000 0.12 14,5 


c. Recoverable systems weighing from 76 lbs. to ~~ 


250 lbs. 
Overall 
2 Acceleration 
Frequency Range (cps) Density (g /cps) ~ (g's RMS) 
20 - 490 0.05 
400 - 2000 . 0.12 14,5 


d. Non-recoverable systems weighing from 76 lbs. 
to 250 lbs. Ce ADRES : 
















Freguency ange (cos) Density (g /cps) (g's RMS) 
29 - 400 0.05 
+00 - 2000 0,12 14,5 


e. Recoverable systems weighing more then 250 lbs. 


No requrement. 
f. Non-recovyerable systems weighing more than 250 lbs 
NO requirement 
4.1.2.2 Structures Vibration 
a. Recoverable Structures 
No requirement 
b. Non-recoveraole structures 


No requirement 


Components and Minor Subassembly Vibration 


oy 
i 
© 
Los) 
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a. Recoverable Components 


_ Overall 
, Acceleration 


Frequency Range (eps) | Density (g"1 cps) (g's RMS) 


20 - 400 0.05 
400 - 2000 0.18 17.5 
b. Non-recoverable Components a 
Overall 
2 Acceleration 
Frequency Range (cps) Density (g /cps) (g's RMS} 
20 - 400 0.05 
400 - 2000 0.18 17.5 


4.2 Acceleration Testing 
a. The equipment shall be secured to the test fixture by its mounting 
points. The equinoment shall then be subjected to specified values ot 


acceleration, in each direction along each of the indicated axes for. a ‘period ee 






of 10 minutes unless otherwise specified. ; 

b. The equipment shall be loaded and operated in  eccopdance with ae _ 
applicable qualification specification. ; 

c. The acceleration forces shall be applied at the CG of the specimen. 

d. No combination of radial and tangential forces shall exceed specified 
levels. 

e. Equivalent <tatic luad testing may be substituted for dynamic 
ecceleration if the combined effect of acceleration and dynamic loading is 
taken into account. 


4,2.1 System Acceleration* 


a. Recoverable Svstems weighing 290 lbs. or less 
Longitudinal Axis (+ indicates ascent) 


Level (g's) Direction ° 
11.0 PES 
15.0 “e 
Lateral Axes — (Not to be 
_—_— performed 
ities SreRET Level (g's) Direction concurrently) 
6.0 : bs 


| 15 
—,..... ‘Weigning over 250 +B8e eeay be tested | by static load 


mga Mw SS, Awe) ea * 






of (ore : en NO a , ; ; 
b. Non-Recoverable sy stem’ weig ghing 250 lbs. or less 


Longitudinal Axis 
Level (g's) | so 7 Direction 6 ce 
11.0 | + 
Lateral Axes 
Level (g's) Direction 
2.0 + ~ 


4.2.2 Structures Acceleration 
a, Recoverable Structures 
Longitudinal Axis 
Level (g's) Direction 
38-8 : 
Lateral Axes 
Level (g's) Direction 
8.0 ae, fe 


b. Non-Recoverable Structures ...2 


“Longitudinal Axis 





Level (g's) Direction 
15.0 Plus only 
Lateral Axes a? : oe 
Level (g's) _ Direction ERS 
275 + > 
4.2.3 Component Acceleration 
a. Recoverahle Coimponents 
All Axes”. Cae 
Level (g's) a Direction iat s 
22 at | 
Lateral Axes : >. 
Level (z's) Direction 
6.0 + (Lf component = 
orientation is 
established) 
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b. Non-Recoverable Comp onents 


Ali Axes . 
Level (g's) Direction 
15 + 


Lateral Axes 


Level (g's) Direction 
en, 
2.5 + (If component orientation 


is established) 


4.3 Load Application as a Substitute for Dynamic Acceleration Testing 

4.3.1 Recoverable and Non-recoverable Structure Load Testing 
Tests shall be conducted to limit and ultimate loads. The load 

level at both limit and ultimate load shall be held from 5 to 10 

seconds. The test may be conducted in either of two methods: 
a. Incremental Loading: Up to limit load, the test loading 
shall be applied in increments of not more than 10% of ee 
limit load. After application of 109 


shall be reduced to zero. The specimen and data s 







carefully examined and any evidence of yielding documented 
and evaluated prior to continuing tests. The test load 
increments from limit to ultimate load shall not exceed 5% 
of limit load. The load shall be applied for a maximum of 
19 seconds at each load increment. 
b. Continuous Loading: Up to limit load, the test loading shall 
be applied at a constant rate of 2° of limit load per second. 
After application of 190% limit load, all loads shall be reduced 
to zero. The specimen and data shall be carefully examined 
and any evidence or yielding documented and evaluated prior 
to continuing tests. The test load to ultimate load shall be 
applied at a constant rate of 2% of limit load per second. 

4.4 Thermal Altitude Testing 

The equipment shcall be loaded, instrumented, and operated as 
specified in tne applicable detail qualification test specification during all 


phases of testing. 
17 





4.4.1 System Orbital Simulation . 

The complete payload system shall be subjected to an orbital 
simulation in which dynamic thermal programming shall reproduce 
the effects of various or>it solar incidence angles (Beta) at vacuums 
equivalent to those found in typical orbits. Temperature and pressure 
at all critical areas, both internal and external, shall be measured. 
Payload external surface patterns shall be correct for the orbits = 
being simulate. If contingencies make this impossible, the thermal 
programming shall be adjusted to compensate for such lack of 
patterns . 

All payload tiermal masses such as parachutes and retro 

rocket+ snall he installed or simulated. 

The ps:.load shall be in orbital configuration. 

o. Aiter installation of the ppy load in the ie altitude 


chamber, an interval vacuum of at least 10°? mm Hg shall i 





be achieved. During punip-down,: aut equipment ‘nortia 
opereted during ascent and injection ‘phall be cheated. 
hb. Tne duration of tne test shall equal the maximum planned 
rpission of the pus load. 

ce. During the course of the test, orbital solar incidence angles 
of o: +40° ea 5° F shall be programmed. 

ad. Tue system snill be operated in all modes as specified in 
the applicalle detail qualification specification. 

e. At the conclusion of the programmed thermal test, the 
entire payloal temperature shall be stabilized at 50°F and 

the system operated continuously for its maximum design 
continuous duty cycle period. 

f. The test specified in paragraph e. shall be repeated with the 
pay load temperature stabilized at 90°F. 

g- Tne chamber shall ov returned to room ambient conditiogs 


(Para. 5.1) and tests made as specified in the detail specification. 
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These tests shall apply to systems subsidiary to the complete 


payload. 


4.4.3 


Recoverable 


a. After the system is installed inthe chamber, a vacuum of at 
least 10°? mm Hg shall be achieved. The temperature of the 
system shall be stabilized at 105°F. 

b. The system shall be operated continuously for its maximum 
design duty cycle period. (See Note 1, para. 4.4.4 d.) 

c. The temperature shall be elevated to 110° and the system 
soaked non-operating for 8 hours. 

d. The equipment shall be returned to ambient conditions 

(See Para. 5.0) and tests performed as specified in the 

detail qualification specification (See Para. 1.3). 

e. The test shall be repeated using a is aclu of 35°F 


for the operational test of Para. 4.4.2 b. and 20°F for 


- pyee nm 






the non- operational test of Para. 44.2. &. pre es 
stem Thermal Altitude Testing’ 


The tests specified in Para. 4.4, 2 shall be performed with 


the following exceptions, 


424.4 


a. The high-temperature operational test shall be performed 

at 105°F (Para. 4.4.2 a and b) 

b. The high-temperature non-operational test shall be performed 
at 110°F (Para. 4.4.2 cc) 

c. The low-temperature operational test shall be performed at 
30°F, (Para. 4.4.2 e) 

d. The low-temperature,non-operational test shall be performed 
at O°F. (Para. 4.4.2 e) 

Non-recoverable Components Thermal Altitude testing 

a. After installation of the component in the thermal altitude 
chamber, a vacuum of at least 1073 mm Hg shall be achieved 

in 180 seconds. During this period, the maximum pressure 


reduction rate shall be 15 mm Hg per second for a maximum 


period of 30 seconds. Pressure reduction shall continue until 
9 





a pressure of 10.” mm Hg or less is achieved. 
b. Temperature .change shall be started at approximately 

the same time as evacuation. | 

c. The temperature of the component stabilized at 125°F. 

d. The component shall be operating normally during evacuation 
and temperature change. Ascent equipment shall be de-energized 
when Ce mm Hg pressure level has been reached. Orbital 
equipment snall be soaked inoperative for 4 hours and operated 
for 1.25 times the orbital mission duty cycle. (See Note 1) 

Note 1: For duty cycles longer than 1 hr., operation periods for 
each test shall be 50% of the time specified. 

e. Tne chamber shall be returned to room caditions and the 


equipment shall oe tested according to applicaHl e component 


specifications. 


f. The tests ape in Para. 4. 4. 4: a- 4. 4. 4 e » shall be re- = 


eRe 






SRV Camponent Thermal Altitude ‘Tess Sa a Se ati 
4.4.5.1 The component shall be placed in the test chamber 


and the pressure reduced to 10° mm Hg or lower. While 
maintaining the reduced pressure, the temperature shall be 


cycled as follows: 


Cycle Temperature Time 
1 123 °F 10 days 
2 g° 4 days 


At the end of the first cycle, while at 125°F and 10°? ,mm Hg . 
or lower, the component shall be subjected to a performance 
test in accordance with the requirements of the applicall e 
component specification. 

At the end of the second cycle, while at 0°F and 107° 
mm Hg or lower, the component shall be subjected to a perfor- 
mance test in accordance with the requirements of the applicable 


component specification. 
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4.4.6 Recoverable and Non-Recoverable System and Component 


Leakage Testing 
The container shall be purged with helium and then charged to 





the required pressure before being sealed. The sealed container shall 
then be placed in a suitable high-vacuum test chamber and elevated 
to its maximum operating temperature. The chamber stall then be 
evacuated to ig.” ines Hg as quickly as possible. A suitable helium 
leakage detector shall be used for measurements. For containers 
with equipment that must be operational for more than a one-day 
period in orbit, the test chamber shall be maintained below 1073 mm 
Hg for a minirmum of 4 hours. The test item shall be maintained at its 
maximum specified operating temperature during this 4-hour period. 
The maximum allowable leakage rate shall be predicated on the 


maximuin stand time of the unit being tested. 


Shock Testing 





a. The equipment shall. be operated prior’ 
following shock tests, and a performance. record ‘shall be ma ein 
accordance wit. the applicable qualification specification. Equipment 
shali »e operative in test if it is operative during the launch or recovery 
phases of the mission. Shocks shall be applied thru the normal mounting 
points of the equipment in each direction along 3 mutually perpendicular 
axes. Tne shock wave form for ascent shall approximate a half sine 
wave with a duration of 6 ms. The magnitude of the shock shall be 
measured at the interface of the equipment and the test fixture. 

Induced secondary accelerations shall be measured along the two trans- 
verse axes. 

AS atest goal, the deceteration rate shall be #6 greater than 
one-half,the initial input acceleration when the velocity is maximum at 
the end of the input shock. , 

b. Tests shall be performed on equipment susceptible to pyrotechnic 


shock environments. The test shall be capable of providing a pyrotechnic 
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environment that simulates payload pyrotechnic events. The 


environment.shall originate from the detonation of pyrotechnic devices 


equivalent in a manner to that found in the payload. 


4.5.1 Systems Shock Testing 


4.5.1.1 


4.0.4.4 


a. 


Level (g's) Duration (ms) 


Recoverable System Weighing 75 1bs. or less. 


Longitudinal Axis ins 
Level (g's) Duration (ms) Number (each) 
20 6 3 


Level (g's) Duration (ma) Number (each) 
6 6 3 
Non-Recoverable Systems weighing 75 lbs. or less 


Longitudinal Axis 
I.evel (g's) Duration (ms) Number (each) 


29 6 
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Number (each) 
a) 6 3 
Recoverable Systems Weighing % lbs. to 250 lbs. 


Longitudinal Axis 


Level (g's) Duration (ms). Number (each) 
20 6 3 
| lateral Axes : 
Level (g's) Duration (ms) Number (each) 
5 6 3 


Non- Recovera»vle Systems Weighing 76 lbs, to 250 lbs, 
Longitudinal Axis 


I evel (c's) Duration (ms) Nunvber (each) 
14 6 3 


Lateral Axes 
Level (g's) Duration (ms) Number (each) 
5 6 : 3 


220 
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4.5.1.5 Recoverable Systems Weighing over 250 lbs. 
Longitudinal Axis 


Level (g's) Duration (ms) 
15 6 


Lateral Axes 


level (g's) Duration (ms) 


So -, § 


Number (each) 


3 


Number (each) 


3 


4.5.1.6 Non-recoverable System Weighing over 250 lbs. 


No requirement 


4.5.1.7 SRV System Launch Configuration 
Longitudinal Axis 


Level (g 's) Duration (ms) 
20 6 


Lateral Axes 


Level (z's) puretion (ms) 


ee ee 


4.5.2 Structures Shock Testing 





4.5.2.1 Recoversble Structure 


Number (each) 
3 


Number (each) 





Longitudinal Axis 


Level (g's) Duration (ms) 


25 6 
Level (g's) Duration (ms) 
6 6 


4.5.2.2 Non-recoverable Structure 
No requirement 


4.5.3 Component Shock Testing 


4.5.2.1 Recoverable Components 


All Axes 
level (g's) Duration (ms) 
35 6 


4.5.3.2 Non-recoverable Components 
" oa wae ee Level (g's) Duration Duration (me ) 


—_ = 


Number (each) 


3 


Number (each) 


Q 


a 


Number (each) 


3 


Number (each) 


3 
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4. 5. 4 ‘Pyrotechnic s 
Due to the difficulty of sieeiiay pyrotechnic loads, pyro- 
technic shock tests shall consist of the tirihg of actual pyrotechnic 
devices with the equipment in design configuration. Special pyro- 
technic devices producing an average of 1.25 times normal load 
shall be used. 
4.5.4.1 Payload System Complete Pyrotechnic Shock Testing 
a. Pyrotechnic testing, as limited by para. 4.5 (b);>~ | 
shall be conducted in the payload system complete 
configuration by as a a total of three shocks 
per test. 


4.5.4.2 Structures Pyrotechnic Shock Testing 


No requirement 
4.5.4.3 Component Pyrotechnic Shock Testing 


No requirement 
4.6 Payload System Complete Acceptance Testing 
4.6.1 Vibration as eee re 





the acceptance testing of all systems. The pee vibration may 
be utilized for the purpose of detecting possible manufacturing and 
assembly defects, such ag loose fasteners and cold solder joints. 
This test will not reflect the qualification environment. The equip- = 
ment should be operating during testing if operative during launch*, 
and as many functional checks may be performed as required in the 
detail acceptance specification. Either random or sinusoidal 
vibration should be imposed along the longitudinal axis as follows: 
a. Random Vibration: The system shall be subjected to 
random vibration for a period of 2 minutes at the following 


levels: 
Overall 
2 Acceleration 
Frequency Range (cps) Density (g /cps) ‘. (g's RMS) 
20 - 400°" _ 0.025 a, 
400 - 2000 0.09 13.0 


*Pyrdtechnics and other one-shot devices excluded. 24, 


pe 


+ padi 


system is expected tc: ips 
Note: Flight thermal ahie 
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a. 


g. Acceleration (g): + 5% (at ref. point) 
h. Regulated 28 VDC (positive): +27.35 VDC to +23.9 VDC 
i. Unregulated 23 VDC: +21.5 VDC to +29.5 VDC 
k. 115V,400-cycle VAC: 113.7 - 117.3 VAC 
(1-Phase or 3-Phase) 


1. 115V, 400-cycle frequency may vary between 399.996 and 
400.904 cps 
RECORDING AND REPORTING REQUIREMENTS 
5.1 Performance Records 
The equipment shall be operated under the conditions of 5. \ and 
a record made of all data necessary to determine compliance with . 


qualification requirements in detail equipment specifications prior to. 


Remade t 









conducting any of the tests specified herein. A comneriaeer ‘shalt be- 
made oetween data obtained under 5.1 and those obtained during and 
after testing. This comparison shall determine compliance with 
criteria for qualification. Variations from performance requirements 
shall be within limits acceptable to the Contractor, but shall not be 
in conflict with tue contractual agreements between the Procuring 
Agency and the Contractor. 
6.1.1 Detailed log nooks, test data, failure data, calibrations, 
and supporting analyses snall be provided in documented form 
accompanying the deliverable hardware. After acceptance, the 
yayload equipment and SRV's shall be provided as government-furnished 
equipment (GFE) to the payload contractor for integration into the 
payload section of the satellite vehicle. Assembly of the integrated 
nayload shall be in accordance with the requirements of the payload 
specification, including all applicable interface requirements. The 
payload section of the satellite vehicle shall then be acceptance 


tested as a complete unit, and offered for delivery to the procuring 
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NO. - 
agency. Specifications, test plans, and procedures shall be 





subject to review and approval by the procuring agency. A/P 

will agree to having all test data, calibrations, etc., accompany 

the delivered hardware to the procuring agency. The payload 

test philosophy shall be documented in a test matrix by the 

payload contractor. The test matrix shall minimize unnecessary 

redundant testing, disassembly and handling of the payload section i 

components at the factory areas and at the launch base. The test 

matrix shall provide the basis for approval modifications to imple- 

ment changes to optimize the payload test plan. 
6.2 Failure During Test 

The test shall be stopned if a part or component fails during testing. 
No replacement, adjustment, maintenance, or repairs are authorized 
curing tests. This requirement does not prevent the replacement or 
adjustment of equipment that has exceeded its els oper sun’ life 
during tests, proviced that after such replac ci fib eauip ) af snk. £i 


given as many tests as are necessary to assure rite proper “oper 











complete record of any exception taken to this requirement shall be 
included ia the test report. 
6.4 Test Reports 

Preparation of test reports shall be the responsibility of the testing 
azencyv. Each report shall document the test arrangement and test 
conditions in detail. The descrintion shall include sufficient detail so 
that the test can ve reveated independently of otner information sources. 
Photographs of the test arranyement snall ve included. The report shall 
contain a record of all measurements and observations, including laboratory 
ambient conditions. The sequeiice of testing shall be recorded. Degrada- 
tion of equirtinent performance during testing shall be recorded even 
tnough stili within tolerance limits at the conclusion of testing. Any 
failures experienced during testing shall be reported together with action 
taken to correct the efficiency. 
6.4 Test Facilities 


The test facilities and apparatus used in conductigg the environmental 
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tests shall be capable of producing and maintaining the test conditions 
required. 
6.4.1 Volume 
The volume of the test facilities shall be such that the 
bulk of the equipment under test shall not interfere with the 
generation and maintenance of test conditions. 
6.4.2 Heat Source a 
The heat source of the test facilities shall be so located that 
intense radiant heat shall not fall directly on the equipment under 
test, except where application of radiant heat is a test requirement, 
6.5 Measurement 
All measurements shall be made with laboratory instruments whose 
accuracy has been certified. The accuracy of these instruments should be 


such that their tolerances are better than 0.1 times those tolerances 







specified in 5. 2. 
6.6 Equipment Operation. . : 
Equipment shall be operated’ during 
also be operated under similar environmental conditions in its actual 
application. 
6.7 Controlled Environmental Equipment ; 
Controlled-environment equipment shall be subjected to the 
environmental tests while installed in its wenseisied container, when 
applicable. ~ 
6.8 Sequence of Tests 
The environmental tests shall :e conducted in the order specified 


in the applicanle detail equinment snecification. 
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Spec. _13-6-COP Rey. A 
Specification Chanse Yotice =e a eds ae es 
Dated: 9 June 1966 
Orig. Doc. Prep. By Pe 


General Spec for Payload Qual and Acceptance 








Progrea: J-3 Effectivity: J-3 Configuration 
Chance Initiated dy: ae Date: __?) November 1966 0 


Chznre; (1) Correct error (2) clarification (3) flight forebrdy 


- - . 
Reasea for Chars 


Change: 
l. 


tab 





a/p is the primary ali 
A1-~C8-CE 
Date 
25 Var 66 
Tate 





Date ; 
Ey eae 

ifeo leg 
00-62 te 
12-/$-66 
Date 





Para. 4.2.1 (b) 
Longitudinal Axis 


ba Level (g's) Directira 


Ll + 
Longitudinal Axis 


Is: Level (g's) Directira 


11 Plus only ees 
Para 4.6 
WAS: (titled): Payload System Complete Acceptance Testing 
IS: (titled): Acceptance Testing (Systems and Comp nents) 
Pera 4.6.2 


DELETE: “Note: Flight tnermal shields shall aot be used in altitude 
: testing" 
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